1. The phospholipase C of Bacillus cereus attacks the ethanolamine plasmalogen of brain to yield a plasmalogenic diglyceride (2-acyl-1-alkenylglycerol). 2. This plasmalogenic diglyceride is analogous to the material obtained by the action of the phospholipase C of Clostridium welchii on the choline plasmalogen of heart.
The phospholipase C (EC 3.1.4.3) of Clostridium welchii catalyses the hydrolysis of phosphatidylcholine in the presence of Ca2+ to yield a D-2,3-diglyceride and phosphorylcholine (Macfarlane & Knight, 1941) . The same enzyme catalyses the hydrolysis of sphingomyelin (Macfarlane, 1948; Sribney & Kennedy, 1958) and choline plasmalogen (Kiyasu & Kennedy, 1960; Gottfried & Rapport, 1962; Norton, Gottfried & Rapport, 1962) ; the products are phosphorylcholine and, respectively, a ceramide (N-acylsphingosine) and a plasmalogenic diglyceride (2-acyl-1-alkenylglycerol). Ethanolamine phospholipids are only slightly attacked (Bangham & Dawson, 1962) , but the degree of hydrolysis is enhanced in the presence of choline phospholipids (de Gier, de Haas & van Deenen, 1961; Bangham & Dawson, 1962) .
The analogous phospholipase from Bacillus cereus is much more active towards ethanolamine phospholipids (Chu, 1949; Robinson, Harrison & Poole, 1957; Kushner, 1962) and other phospholipids (Houtsmuller & van Deenen, 1963) . There have been no previous reports on the action of phospholipase C of B. cereus on ethanolamine plasmalogen (2-acyl-1-alkenylglycerylphosphorylethanolamine) itself, though it is likely that the mixture of phospholipids used as a substrate by Chu (1949) (1963) . Vinyl ether groups were measured either by the spectrophotometric method of Gottfried & Rapport (1962) or by the titrimetric method of Rapport & Franzl (1957) . The correction factor of Rapport & Norton (1962) was found necessary for the spectrophotometric method but not for the titrimetric procedure. Acyl ester groups were determined by the method of Stern & Shapiro (1953) , total aldehydes by the method of Gray & Macfarlane (1958) and phosphorus by the method of Fiske & Subbarow (1925 (1958) .
Fresh minced ox heart (700g.) was homogenized with 1.51. of acetone in a Waring Blendor. After the mixture had been filtered, the solid residue was re-extracted with acetone and the damp powder stored for 16hr. in a vacuum desiccator over CaCl2 and paraffin wax. The yield was about 265g.
A 50g. sample of this acetone-dried powder was dispersed in 400ml. of v/v) (derived from determinations at 1, 1-5, 2, 3 and 4hr.). The concentration of Na+ in the medium contributed by all the components was 4-6mM. This was not sufficient to inhibit the enzyme (Chu, 1949) Macfarlane, 1948; Chu, 1949) . Chu (1949) also found that the enzyme from B. cereu8 was activated by Ca2+ whether lecithin or kephalin was the substrate; the optimum concentration lay between 1 and 4mM. In our system the addition of calcium chloride up to a maximum concentration of 10mM had no effect on the rate of release of water-soluble phosphorus. However, the addition of EDTA (1 mm) completely abolished enzyme activity. This implies that the Ca2+ or other cation remained bound to the enzyme protein during the dialysis procedure and was present in sufficient amount to give optimum concentration on dilution in the reaction mixture. Since the addition of calcium chloride (5mM) or zinc chloride (5mM) (Ottolenghi, 1964) failed to reverse the inhibition caused by 1 mm-EDTA, it is likely that the EDTA complexes formed with the endogenous cations remain bound to the enzyme.
The phospholipase C preparations of Robinson et al. (1957) and Houtsmuller & van Deenen (1963) were also active in the absence of added Ca2+. The determination of the endogenous Ca2+ in our preparation and that of Houtsmuller & van Deenen (1963) showed that the final concentration in the reaction mixture used was about 70,M. This is very much less than the optimum found by Chu (1949) . The possibility therefore exists that the active cation may not be Ca2+ (see Ottolenghi, 1964) .
Product of the reaction Removal of phosphorylethanolamine from the ethanolamine plasmalogen should yield 2-acyl-1-alkenylglycerol. After incubation the difference between the lipid phosphorus and the total vinyl ether groups in the chloroform layer should therefore be a measure of the removal of phosphorylethanolamine from ethanolamine plasmalogen. Measurement of the vinyl ether groups by the spectrophotometric method of Gottfried & Rapport (1962) , however, suggested that during incubation they were lost at the same rate as lipid phosphorus (Table 1) . On the other hand, measurement of free and bound aldehyde by the method of Gray & Macfarlane (1958) indicated that the vinyl groups were intact after incubation of the ethanolamine plasmalogen with the enzyme (Table 1) .
The implication of these observations was that a neutral plasmalogen, e.g. 2-acyl-1-alkenylglycerol, does not react with iodine under the conditions of assay in the method of Gottfried & Rapport (1962) . A suggestion to this effect was made in a review by Rapport & Norton (1962) , who attributed the lack of reactivity to the relative insolubility of neutral plasmalogen in the methanol of the reaction mixture. The samples in our experiments seemed completely soluble; further, isobutyl vinyl ether, 2-ethylhexyl vinyl ether and octadecyl vinyl Vol. of eluate (ml.) fractions showed that there were two peaks, one containing only ester groups and the other bound aldehyde and ester groups (Fig. 1) . The dephosphorylated product of sphingomyelin remained adsorbed to the silicic acid under the conditions used. When the contents of tubes 6-14 (see Fig. 1 ) were pooled the molar ratio of ester to bound aldehyde was found to be 1-0:1-04; in three subsequent experiments the ratios were 1-0:0-98, benzene. All of this solution was fractionated on a silicic acid column as described above for the preparation from choline lipids. One peak was obtained (Fig. 1) , corresponding exactly to that of the aldehyde-containing material from the choline lipids. When the contents of tubes 5-12 were pooled, analysis gave a molar ratio of ester to bound aldehyde 1-0: 0-96. A second preparation gave an identical ratio ( Table 2) . The recoveries of bound aldehyde as neutral plasmalogen were 60-70% of the aldehyde in the original starting material.
Experiments in which mixtures of brain phosphatidylcholine and ethanolamine plasmalogen were incubated with the phospholipase C of Cl. welchii in borate buffer showed that only the choline lipid was hydrolysed. The same result was obtained when the enzyme was dissolve shaken with a mixture of the dissolved in diethyl ether.
Propertie8 of the pla8malog
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The phospholipase C obtained from B. cereus by different workers seems to vary enormously in Lmole of lipid; the ester terms of activity/unit dry wt. of the preparation. eoretical.
The preparation described in the present paper released 0 4,umole of water-soluble phosphate/mg. Lipid from miixed dry wt./hr. from ethanolamine plasmalogen. This choline lipids was similar to the activity shown by a preparation provided by Professor van Deenen and also to that Plasmareported by Kushner & Feldman (1958) . The Diglylogenic preparation used by Robinson et al. (1957) dry wt. of the preparation, which on dilution in the reaction mixture would give a very low concentration of the ion (about 70/tM). Sheldon (1960) found that Zn2+ was the most potent activator of the phospholipase C of Cl. welchii. Ottolenghi (1964) reported that Zn2+ is the likely metal ion cofactor for the enzyme from B. cereuw and that it remains bound to the protein during purification procedures. It is possible, therefore, that some bivalent cation other than Ca2+ may be present in sufficient amounts in the preparations used by us and others.
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